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This listing of claims wiil replace all prior versions, and listings, of daims in the application. 
Listing of Claims: 

1. (currently amended) A method of rapid identification of characteristics of a 
transmission media channel, comprising: 

generating a training signal s equence-siena l including T signal elements: | 

transmitting the training signal sequence as an Input to the channel; 

obtaining ai va k element o utput signal sequence o f the chann el re l ated to represented 

bv convolution of the transmitted training signal sequence and an unknown N element I mpulse 

response of the channel for values of k=0 to k» T-f N-l): 

computing a reference value from the training signal sequence; and 

using the reference value to operate on t he output signal sequence for decoupling the 

training signal sequence from the output signal sequence fo r computing an estimate of the 

Impulse response erf the channel. 

2. (previously presented) The method of claim 1, further comprising using the 
estimate of the Impulse response of the channel to remove impairments imposed by the 
transmission media channel on received signals. 

3. (previously presented) The method of claim 1, wherein the computing the 
estimate of the impulse response of the channel comprises a convergence technique. 

4. (previously presented) The method of claim 1, wherein the training signal 
sequence comprises a known training signed sequence. 

5. (previously presented) The method of claim 1, wherein the computing the 
estimated impulse response of the channel comprises computing an initial estimate of the 
impulse response. 
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6. (previously presented) The method of daim 1, further comprising fine-tuning the 
estimated impulse response using convergence techniques. 

7. (cancelled) 

8- (previously presented) The method of claim l, wherein the reference value is 
computed off-line. 

9. (currently amended) The method of daim 1, wherein the reference value 
comprises a matrix M^potf-Xr- M = /XXJ 1 X where X \s the training signal sequence in 
matrix form, and JFls the HermWan of X. 

10. (original) The method of daim 1, wherein the computing the estimate of the 
impulse response of the channel is hardware implemented. 

11. (original) The method of daim 1, wherein the computing the estimate of the 
impidse response of the channel is software implemented. 

12. (previously presented) The method of daim 1, further comprising using the 
estimate of the impulse response of the channel for removing echoes from signals received 
from the channel. 

13. (original) The method of daim 1, further comprising using the estimate of the 
impulse response of the channel for setting the coefficients of a filter. 

14. (original) The method of claim 1, further comprising using the estimate of the 
impulse response of the channel for setting the coefficients of an echo canceller. 

15. (original) The method of daim 1, further comprising using the estimate of the 
impulse response of the channel for setting the coefficients of an equalizer. 
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16. (currently amended) A method of rapid identification of characteristics of a 
transmission media channel, comprising; 

generating a training signal sequence; 

transmitting the training signal sequence ova* a^b^transmission media channel to 
generate an observed or measured output signal; 

using a minimized difference value between (althe observed or measured output signal 
and #2)a signal value representation of convolution of the training signal sequence and the 
unknown impulse response of the channel, to derive a reference value related to the known 
training signal sequence that can be expresse d as a matrix M = &XT 1 x where *is the training 
signal sequence in matrix form, and Fls th e Henmttian of x to gether with thn training *ign*i 
sequence and the observed or measured output signa l for comput i ng on estimated I m pulse 
response of tho chonncl. 

17. (cancelled) 

18. (original) The method of daim 17, further comprising computing yVofMine from 
communications with the transmission media channel. 

19. (currently amended) The method of daim 16, where i n tho us i ng the minim i zed 
difference, the training signal sequence, and the observed or measured output s i gnal to 
compute the estimated i mpu l se response of the chonnd comprises- farther cqmprisino using 
the reference value to operate nn thP nfrpyyed or mea sured output signal for rtarmipfinfl the 
training signal sequence from the observed or measured o utput signal for computing the 
estimated impulse response of the channel. 

20. (previously presented) The method of daim 16, further comprising using the 
estimated impulse response of the channel to remove impairments imposed by the transmission 
media channel on received signals. 

21. (previously presented) The method of daim 16, further comprising fine-tuning the 
estimated Impulse response of the channel using convergence techniques. 
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22. (previously presented) The method of claim 16, wherein the computing the 
estimated impulse response of the channel comprises a convergence technique. 

23. (original) The method of daim 16, further comprising using the estimated impulse 
response of the channel for setting the coefficients of a fitter. 

24. (original} The method of daim 16, further comprising using tfre estimated impulse 
response of the channel for setting the coeffidents of an echo canceller. 

25. (original) The method of daim 16, father comprising using the estimated impulse 
response of the channel for setting the coeffidents of an equalizer. 

26. (currently amended) A system for rapid Identification of characteristics erf a 
transmission media channel, comprising: 

a transmission media channel; 

a processor coupled to the transmission media channel, said pnxessor adapted to 
execute code to: 

generate a training signal sequence; 

transmit the training signal sequence as an input to the transmission media c hannel; 

obtain an output signal of the transmission media channel related to the transmitted 
training signal sequence and an unknown Impulse response of the transmission media channel; 

compute a reference value from the training sfona) sequenc e by executing code to 
compute a matrix M = fXXT 1 ^representing the reference value, off-line from the transmission 
media channel, and whgngin xt$ the taping signal ramenre |n matrix form, ?nd x\$ foe 

Hermitian of X. and 

decouple the training signal sequence from the output signal to compute an estimate of 
the impulse response of the transmission media c hannel. 

27. (original) The system of daim 26, wherein the processor comprises a DSP. 
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28, (original) The system of claim 26, wherein the processor comprises a CPU of a 
computer. 

29- (original) The system of claim 26, further comprising a modem coupling the 
processor to the transmission media channel. 

30. (original) The system of claim 26, wherein the processor forms part of a 
communications system. 

31. (currently amended) The system of daim 26, wherein the processor forms part | 
of a modem. 

32. (original) The system of daim 26, further comprising a hybrid coupling the 
processor to the transmission media channel. 

33. (cancelled) 

34. (original) The system of daim 26, further comprising a hybrid coupling the 
processor to the transmission media channel. 

35. (previously presented) The system of daim 26, wherein the processor is adapted 
to use the estimate of the impulse response of the channel to remove impairments Imposed by 

' the transmission media channel on received signals. 

36. (previously presented) The system of daim 26, further comprising a filter adapted 
to remove channel impairments from signals received from the channel using the estimate of 
the impulse response of the channel. 

37. (previously presented) The system of daim 36, wherein the filter comprises an 
echo canceller for removing echo signals. 
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3a (previously presented) , The system of claim 36, wherein the filter comprises an 
equalizer whose output is equalized for gain and phase. 

39. (currently amended) A system for rapid identification of characteristics of a 
transmission media channel, comprising: 

a processor for executing code for generating a training signal sequence, the training 
sgnal sequence transmitted as an input to the channel; 

a communications system coupling the processor to the transmission media d ianna r the 
processor executing the code to: 

obtain an observed or measured output signal of the transmission media c hannel 
related to the transmitted training signal sequence and an unknown impulse 
response of the transmission media c harmeL 

compute o reference vo l uo from the training sequence , a reference value matrix 

M = (XXJ 1 X Off-line from the transmission media channel, wherein X is the 

known training signal sequence, and * Is the HermMan of X 

decouple the training signal sequence from the output signal, and 

compute an estimate of the impulse response of the transmission media c hannel; 

and 

a disk storage medium for providing the code to the processor. 

40. (original) The system of daim 39, wherein the processor comprises a DSP, 

41. (original) The system of daim 39, wherein the processor comprises a CPU of a 
computer. 

42. (original) The system of daim 39, further comprising a modem coupling the 
processor to the transmission media channel, 

43. (original) The system of daim 39, wherein the processor forms part of a 
communications system. 
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44. (original) The system of claim 39, wherein Jhftjrocessor forms part of a modem. 

45. (original) The system of claim 39, further comprising a hybrid coupling the 
processor to the transmission media channel. 

46. (cancelled) 

47. (previously presented) The method of claim 39, wherein the estimate of the 
impulse response of the channel is computed in a hardware Implementation. 

48. (previously presented) Tfte method of claim 39, wherein the estimate of the 
impulse response of the channel is computed in a software Implementation. 

49. (previously presented) The system of daim 39, wherein the processor is adapted 
to use the estimate of the impulse response of the channel to remove impairments imposed by 
the transmission media channel on received signals. 

50. (previously presented) The system of claim 39, further comprising a filter adapted 
to remove channel impairments (ram signals received from the channel using the estimate of 
the impulse response of the channel. 

51. (previously presented) The system of daim 50, wherein the fitter comprises an 
echo canceller for removing echo signals. 

52. (previously presented) The system of daim 50, wherein the filter comprises an 
equalizer whose output is equalized for gain and phase. 
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